2-deoxy-D-glucose reduces the level of constitutive activation of ATM and phosphorylation of histone H2AX.
Histone H2AX phosphorylated on Ser-139, defined as gammaH2AX, is a reporter of DNA double-strand breaks (DSBs). While H2AX undergoes phosphorylation after induction of DNA damage by genotoxic agents or during physiological events that involve DNA recombination, it also is phosphorylated in untreated normal and tumor cells. We recently reported that this constitutive H2AX phosphorylation (CHP) is markedly reduced by the antioxidant N-acetyl-L-cysteine (NAC), and postulated that it reflects the oxidative DNA damage ("endogenous DSBs") induced by reactive oxygen species (ROS) generated by metabolic activity during progression through the cell cycle. In the present study, we provide evidence that growth of cells from three human lymphoblastoid cell lines TK6, NH32 and WTK1 in the presence of the glucose antimetabolite 2-deoxy-D-glucose (2-DG) led to a distinct reduction in the level of CHP. The reduction of CHP was more pronounced in S and G(2)M than in G(1) phase cells. Constitutive activation of ATM was also reduced. The data suggest that a decrease in a cell's metabolic activity as a result of inhibition of glycolysis by 2-DG reduces generation of ROS which leads to the reduction of oxidative DNA damage. The data also point out that ATM may play a role in CHP induced by oxidative DNA damage. Therefore, the assay of CHP by multiparameter cytometry provides the means to measure effects of antioxidants and metabolic inhibitors on endogenous oxidative DNA damage in relation to cell cycle phase.